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Abstract
Background: In recent years, a significant progress has been achieved globally in reduction of smoking among
physicians and nurses, however, in some countries the smoking prevalence of health professionals is maintained at
very high levels, without significant difference from the general population. This study aims to investigate the
prevalence of smoking among physicians and nurses working at Nicosia General Hospital, as well as their knowledge
and attitudes towards smoking cessation strategies.
Methods: This is a cross-sectional questionnaire-based study. The study consisted of 119 doctors and 392 nurses
currently working at Nicosia General Hospital in Cyprus. Study participants were recruited from all hospital wards between
May and June 2008. Both physicians and nurses were asked to answer an anonymous questionnaire, which included
questions regarding their smoking habits, knowledge and attitudes about smoking and smoking cessation strategies.
Results: Overall smoking prevalence among healthcare professionals was 28.2 % (28.6 % among physicians and 28.1 %
among nurses). Multivariate analysis revealed that being male, younger than 34 years old, unmarried and with a family
history of smoking were associated with increased likelihood of being a current smoker. An impressive 72 % of current
smokers reported that they wished to quit smoking, however, only 5.6 % of physicians and 6.9 % of nurses, reported ever
using any smoking cessation aids. Never- smokers counseled their patients to quit smoking more often (96.4 %)
compared to former (84.6 %) and current smokers (72.7 %), (p < 0.001). In addition, those who felt more confident about
their knowledge regarding smoking cessation, reported counseling their patients to quit smoking more often compared
to those who did not (92 % vs 60 %, p < 0.001).
Conclusions: Smoking prevalence among physicians and nurses working at Nicosia General Hospital was similar to that
of the general Cypriot population. Further training of healthcare professionals towards smoking cessation strategies is
needed in order to improve their knowledge and consequently their efforts on counseling and support to their patients
who wish to quit smoking.
Keywords: Smoking prevalence, Healthcare professionals, Smoking attitudes
* Correspondence: zinonos.stavri@ucy.ac.cy
1Health Center of University of Cyprus, Cyprus International Institute for
Environmental and Public Health in association with the Harvard T.H. Chan
School of Public Health, Cyprus University of Technology, 1, Panepistimiou
Avenue, 2109 Aglantzia, Nicosia, Cyprus
Full list of author information is available at the end of the article
© 2016 Zinonos et al. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Zinonos et al. Tobacco Induced Diseases  (2016) 14:14 
DOI 10.1186/s12971-016-0079-6
Background
Tobacco use has been generally acknowledged as one of
the biggest public health threats ever faced, with more
than one billion smokers worldwide [1]. According to
the World Health Organization (WHO), smoking kills
nearly 6 million people annually, an average of one per-
son every six seconds, and accounts for 6 and 12 % of all
female and male deaths respectively [1, 2]. In addition,
in 2014, World Health Organization after the revision of
relevant data regarding smoking, reports that to-
bacco use is the direct cause of more than five mil-
lion deaths, while more than 600,000 deaths are
attributable to second-hand smoking [1]. If current
trends continue and drastic measures are not taken
to control tobacco use, annual tobacco deaths are
expected to rise to 10 million worldwide by 2030
[2]. The biggest impact of smoking is through non-
communicable diseases, although it may also in-
crease the risk of communicable diseases such as
tuberculosis and lower tract respiratory infections
[3]. It is responsible for 87 % of all lung cancer
deaths [4], 42 % of chronic respiratory diseases and
nearly 10 % of cardiovascular diseases [5].
Healthcare professionals should be active in smok-
ing prevention, as part of their daily practice [6].
They should discuss with their patients the harmful
effects of smoking and available smoking cessation in-
terventions and support them through any smoking
cessation process [7–11]. There is evidence that when
physicians and nurses offer specific assistance and ap-
propriate support, a large percentage of their patients
who smoke will try to quit, even those with low mo-
tivation to quit [12]. Furthermore, the smoking status
of healthcare professionals appears to be a critically
important determinant of their ability to assist their
patients to control tobacco use. Studies suggest that
as smoking rates among physicians decline, a similar
reduction will be observed in the general population
as well [13]. However, while in most developed coun-
tries the rate of physicians and nurses who smoke has
declined significantly over the last 30 years [14], in
other countries it has been maintained at very high
levels and without a significant difference to that of
the general population [14].
In Cyprus, smoking prevalence among the general
population is 26.5 % [9] and so far, no studies have
been performed regarding the prevalence of smoking
among physicians and nurses. This study aims to esti-
mate smoking prevalence among physicians and
nurses working at Nicosia General Hospital (NGH),
the largest hospital in Cyprus and to investigate their
knowledge and attitudes towards smoking and smok-
ing cessation strategies, as well as possible interac-
tions with their own smoking status.
Methods
Study population
This cross-sectional study included 119 doctors and 392
nurses working at NGH, in Cyprus. Study participants
were recruited from all hospital wards between May and
June 2008. A self - completed anonymous questionnaire
was administered to all participants after signing a con-
sent form. The NGH is the largest hospital of the island
providing tertiary care and is the referral hospital of all
other hospitals and clinics of the island. Therefore, the
study sample could be considered representative of pub-
lic sector physicians and nurses.
Sample size calculations and recruitment
All physicians working at NGH were asked to participate
in the survey (n = 175) [15]. Twenty-nine of them were
absent at the time of the survey. Further, 27 refused to
participate, thus the response rate for physicians was
81.5 %.
For nurses, a sample size calculation was performed as
follows. For a hypothesized smoking prevalence of 26 %
(population average), with a Confidence Level of 95 %, a
margin of error of ± 5 % and no Finite Population Cor-
rection application, a sample of 296 nurses was needed.
A conservative 40 % non-response rate, due to no prior
experience on similar studies, was added, giving a total
sample size of 493 nurses. From the total of 852 [16]
nurses working at NGH, 493 were randomly selected
among all wards of the hospital using a hospital payroll
list with a unique consecutive number attached to each
name and the random sample command in SPSS was
used to select the appropriate random sample. At the
time, 23 nurses were absent and did not participate. Out
of the 493 randomly selected nurses, 392 agreed to par-
ticipate giving a response rate of 79.5 %.
Questionnaires
Both physicians and nurses were sought out on a one-
to-one basis by the study researchers and asked to an-
swer an anonymous questionnaire, which was taken
from a Greek study by Sotiropoulos et al. [7]. The ques-
tionnaire included questions regarding smoking history,
attitudes about smoking and smoking cessation as well
as the demographic characteristics of the participants.
Regarding smoking status, respondents were classified
as current smokers, former smokers and never-smokers.
Participants were asked to state how often they counsel
patients to stop smoking (rarely/never/sometimes/often),
about their attitude as to whether healthcare profes-
sionals should undergo specific training to help their pa-
tients who wish to quit smoking (Yes/No) and about
their attitude as to whether smoking should be prohib-
ited in hospitals and in public places (Yes/No).
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Nicotine Dependence was evaluated with the use of the
Fagerstrom Nicotine Tolerance Questionnaire (FTQ) [17].
Smokers were divided into three categories: low nicotine
dependence, medium nicotine dependence and high nico-
tine dependence following the recommended procedure
and cut off points from the creators of the questionnaire.
Definitions
As current smokers were defined those who reported
smoking at least 100 cigarettes in their lifetime and who,
at the time of survey, smoked either every day or some
days. Αs former smokers were defined those who re-
ported smoking at least 100 cigarettes in their lifetime
and who, at the time of the survey, did not smoke at all.
Respondents who reported never having smoked 100
cigarettes, were defined as never smokers [18]. The fam-
ily history of smoking was determined with the question
“Does anyone else smoke in the family?”
On the basis of the FTQ, smokers were divided into
low nicotine dependent category (0 ≤ FTQ score ≤3),
medium nicotine dependent (4 ≤ FTQ score ≤6) and
high nicotine dependent (7 ≤ FTQ score ≤10) [17]. Pack-
years of smoking were defined by multiplying the num-
ber of cigarettes smoked per day by the number of years
the person has smoked and then divided by 20 (ciga-
rettes of one pack).
Statistical analysis
Continuous variables were expressed as medians (after
checking their distribution), while nominal variables
were expressed as frequencies and percentages. Chi-
square test or Fisher’s exact test, were used to examine
the association between variables. Moreover, Mann–
Whitney test was used to examine the statistical
relationship among non-normally distributed data. A
multiple forward stepwise logistic regression analysis
was used to determine independent predictors of the
likelihood of being current smoker vs. never - smokers.
The covariates examined were gender, age, marital sta-
tus, having children and family history of smoking. Indi-
cator variables were created for all categorical variables
and odds ratios with 95 % confidence intervals (CI) were
presented. Level of statistical significance was defined at
α = 0.05 therefore, p value < 0.05 was required for a co-
variate to be in the model. No interaction effects be-
tween covariates were statistical significant, thus not
included in the model. In addition, for the logistic re-
gression, due to small sample size of the variable marital
status, the categories unmarried, divorced and widowed
were combines into one group.
All statistical analysis was performed using the IBM
SPSS Statistics Software, version 20.0.
Results
Characteristics of the study population
From the total 511 participants, 119 were physicians
(23.3 %) and 392 were nurses (76.7 %). The participants
aged 25–34 years old represented 41.7 % of the study
population. Sixty three percent of physicians and 68.9 %
of nurses were married. Detailed characteristics of the
study population are presented in Table 1.
Smoking prevalence and factors associated with smoking
status
The overall prevalence of smoking among healthcare
professionals working at NGH was 28.2 % and it was
similar among physicians and nurses (28.6 and 28.1 %
respectively, p = 0.874). A total of 186 participants were
current or former smokers (36.4 %). Among all, 16 % of
doctors and 5.9 % of nurses were former smokers,
whereas 55.5 % of physicians and 66.1 % of nurses had
never used tobacco in their life. Moreover, 8 % of nurses
and 5.9 % of physicians admitted that they smoke in
front of their patients.
Factors associated univariately with smoking status
were: younger age (p < 0.001), being male (p < 0.001),
being single (p = 0.002) and having a family history of
smoking (p < 0.001). Details are shown in Table 2.
In addition, classification analysis was performed. Sev-
eral algorithms (e.g., random forests, naïve Bayes) were
implemented with the best (in terms of accuracy) per-
forming algorithm to be logistic regression. Thus, in a
multiple forward stepwise logistic regression model, with
smoking status (current vs. never- smokers) as the
dependent variable, the final fitted model included gen-
der (p < 0.001), age (p = 0.004), marital status (p = 0.012)
and family history of smoking (p < 0.001). Thus, male,
unmarried, younger than 34 years old healthcare profes-
sionals with family history of smoking were the most
likely to be smokers. Details are presented in Table 3.
Smoking cessation attitudes among current smokers
Out of 144 current smokers, 71.8 % reported that they
would like to quit. Almost half of physicians (48.5 %)
and nurses (52 %) who smoke have attempted to quit
smoking in the past; however, only 5.6 % of physicians
and 6.9 % of nurses reported using any smoking cessa-
tion aids. The attempt to quit smoking was successful
for more than half of the physicians (62.5 %) compared
to only 31.5 % of nurses (p = 0.025).
Univariate analysis revealed that nurses and doctors
advised their patients to quit smoking at similar rates
(89.6 % vs. 80.7 % respectively; p = 0.089). No statistically
significant difference was found between physicians and
nurses who rarely or never counsel their patients to quit
smoking (8.4 % vs. 4.5 %; p = 0.089).
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Table 1 Characteristics of the study population (n = 511)
All Physicians Nurses p value
N % N % N %
Sex
Male 139 27.2 71 59.7 68 17.3 <0.001
Female 372 72.8 48 40.3 324 82.7
Age (years)
25–34 213 41.7 48 40.3 165 42.1 0.925
35–44 111 21.7 28 23.5 83 21.2
45–54 135 26.4 30 25.2 105 26.8
55–64 52 10.2 13 10.9 39 9.9
Does anyone else smoke in the family?
Yes 99 19.4 30 25.2 69 17.6 0.066
No 412 80.6 89 74.8 323 82.4
Smoking Status
Current 144 28.2 34 28.6 110 28.1 0.002
Former 42 8.2 19 16.0 23 5.9
Never 325 63.6 66 55.5 259 66.1
FTQ-Level of Dependence
Low nicotine dependent 87 61.3 20 58.8 67 62.0 0.385
Medium nicotine dependent 39 27.5 8 23.5 31 28.7
High nicotine dependent 16 11.3 6 17.6 10 9.3
Pack- years of smoking Median(IQR) Median(IQR) Median(IQR) p value*
Current smokers 7.5 (10.50) 8.5 (10.25) 7.50 (10.50) 0.857
Former smokers 5.0 (8.50) 5.0 (18.65) 1.0 (5.50) 0.061
*Mann Whitney test was used
Table 2 Characteristics of the study population by smoking status
Never Smokers Current Smokers Former Smokers p value
N % N % N %
Sex
Male 64 46 56 40.3 19 13.7 <0.001
Female 261 70.2 88 23.7 23 6.2
Age (years)
25–34 122 57.3 78 36.6 13 6.1 <0.001
35–44 91 82.0 15 13.5 5 4.5
45–54 79 58.5 39 28.9 17 12.6
55–64 33 63.5 12 23.1 7 13.5
Marital Status
Unmarried 73 53.3 54 39.4 10 7.3 0.002*
Married 239 69.3 77 22.3 29 8.4
Divorced 8 42.1 9 47.4 2 10.5
Widowed 5 50 4 40 1 10
Does anyone else smoke in the family?
Yes 13 13.1 78 78.8 8 8.1 <0.001
No 312 75.7 66 16 34 8.3
*Fisher’s exact test was used
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Details about healthcare professionals’ attitudes to-
wards counseling patients to quit smoking, by smoking
status and level of dependence are presented in Table 4.
No statistical significant association was found between
the level of nicotine dependence and attitudes on smok-
ing prohibition in hospitals (p = 0.951) or public places
(p = 0.287).
Although the majority of physicians and nurses be-
lieved that they had the necessary knowledge to counsel
patients on how to quit smoking (85.7 % vs 92.6 % re-
spectively, p = 0.052), those (doctors and nurses) who felt
more confident about their knowledge regarding smok-
ing cessation, reported counseling their patients to quit
smoking more often compared to those who did not
(92 % vs 60 %, p < 0.001).
Discussion
The present study examined the smoking behavior
among Cypriot physicians and nurses working in NGH,
which is the largest tertiary hospital of Cyprus. Smoking
prevalence among physicians and nurses was slightly
higher (28.6 and 28.1 %) compared to that of the general
population (26.5 %) [9]. Smoking prevalence among
healthcare professionals in this study was lower in com-
parison to results from other neighboring countries such
as Greece [7, 19] (39 % among physicians and 46 %
among nurses, respectively) and Turkey [14, 20] (38 %
among physicians and 45 % among nurses, respectively).
An encouraging finding was that the majority of the par-
ticipants were classified as having low nicotine depend-
ence (61.3 %), and 71.8 % of current smokers expressed
the wish to quit.
Several countries have achieved a considerable decline
in tobacco consumption among healthcare professionals
in the last decades. In Cyprus however, it is not known
whether smoking prevalence among physicians and
nurses has increased or declined, since this is the first
survey of its kind. According to some of the earliest epi-
demiological studies in the USA, almost 40 % of physi-
cians smoked in 1959, a finding which has shown
remarkable decline, reaching less than10% by the mid-
1990s [14]. Contemporary data reveal that only 2 % of
Table 3 Multivariable logistic regression of smoking status against demographic characteristics
Unadjusted Adjusted
B p value Odds ratio 95 % C.I. for
odds ratio
B p value Odds ratio 95 % C.I. for
odds ratio
Constant −1.087 .000 .34 −1.146 .000 0.32
Gender
Male .954 .000 2.60 1.68 4.00 1.012 .000 2.75 1.59 4.75
Age (years)
35 - 44 −1.206 .004 0.30 0.13 0.69
45 - 54 .005 .989 1.00 0.51 1.99
55–64 -.376 .447 0.69 0.26 1.81
Marital Status
Marrieda -.769 .012 0.46 0.25 0.85
Does anyone else smoke in the family?
Yes 1.109 0.000 3.03 1.51 6.10
acompared to unmarried/widowed/divorced as a combined category
Table 4 Healthcare professionals’ attitude towards counseling patients to quit smoking by smoking status and level of dependence
Rarely/Never Sometimes Often
N % N % N % p value
Smoking Status
Never 3 1.2 6 2.4 244 96.4 <0.001
Current 16 11.5 22 15.8 101 72.7
Former 3 11.5 1 3.8 22 84.6
FTQ-Level of Dependence
Low nicotine dependence 7 8.1 12 14.0 67 77.9 0.131
Medium nicotine dependence 5 13.2 8 21.1 25 65.8
High nicotine dependence 4 30.8 2 15.4 7 53.8
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American physicians smoke [14]. A similar downward
trend was also seen in the UK, where smoking rates
among British doctors fell from 62 to 18 % during the
period 1951–1990 [21]. A survey performed in 2011 in-
dicated that only 7 % of doctors were current smokers,
which is a significantly lower rate than in the general
population (24 %) [22]. On the contrary, 45 % of Chinese
and 43 % of Japanese physicians respectively, were iden-
tified as current smokers [12]. Similar results were also
reported for Kuwait (38 %), Estonia (24.9 % for males
and 10.8 % for female doctors) and France (34 %) [14].
Smoking rates have also declined among nurses during
the last decades, this decline however, was of a smaller
magnitude compared to doctors whereas, in some coun-
tries the percentage of nurses who smoke is still very
high [8]. Findings from Spanish and Italian studies re-
ported high smoking prevalence among nurses (28 %
[23] and 41 % [20, 24] respectively), while according to a
survey in Britain, in 2011, nurses were more likely to be
current smokers (8.7 %) than doctors (7 %) [22].
Results of the present study showed that gender, age,
marital status and family history of smoking were signifi-
cantly and independently associated with smoking sta-
tus, whereas occupation (physician vs. nurse) was not
found to be associated with smoking status. This is con-
sistent with results of other studies that showed that
male and unmarried physicians [6, 7, 11, 25] and nurses
[26], with a family history of tobacco use, were more
likely to become smokers. Both physicians and nurses
reported that their main motive to quit smoking was
health problems, which is consistent with results from
other studies [6, 7, 11, 25]. Nearly all surveys that have
studied the smoking habits of healthcare professionals,
showed that a high percentage had made at least one at-
tempt for smoking cessation [7, 11, 19, 27, 28]. In this
study, about half of physicians (48.5 %) and nurses
(51.9 %) who were smokers had attempted to quit smok-
ing in the past. An interesting finding was that physi-
cians reported a significantly higher success rate
compared to nurses (62.5 % vs. 31.5 %). Nevertheless,
only 6.5 % of the participants used smoking cessation
programs in their attempt to quit smoking questioning
thus the availability and usefulness of such programs in
Cyprus.
Other studies have suggested that the majority of phy-
sicians and nurses agree that their smoking behavior
possibly influences their attitude towards counseling pa-
tients to quit smoking [19, 28, 29]. A study regarding
smoking prevalence of qualified nurses in Northern
Ireland, found that nurses who continue to smoke were
less willing to take on the role of a health promoter to-
wards patients who smoke [30]. This finding is sup-
ported by the results of the present study showing that
current smokers discuss less often with their patients
about smoking cessation interventions, compared to
former and never-smokers. In addition, nurses counseled
their patients more often than physicians. This may be
attributed to the fact that nurses spend more time with
the patients and feel that counseling may be part of their
responsibilities. A study which was performed in San
Francisco in 1990, found that nurse practitioners dis-
cussed smoking with patients more often than did physi-
cians (64 % vs. 50 %; p < 0.01), asked patients more often
whether they were interested in quitting (49 % vs. 40 %;
p < 0.01), distributed more smoking-cessation literature
to patients (37 % vs. 25 %; p < 0.01) and made more
follow-up appointments (36 % vs. 19 %; p < 0.01) [31]. In
contrast, an Australian study reported that nurses are
too busy to discuss with their patients about smoking
cessation [26].
Studies in Italian [27] and Chinese [32] populations
revealed that chest physicians and healthcare providers
respectively, reported lack of formal medical teaching
about smoking cessation strategies. Similarly, in Bosnia-
Herzegovina more than half of the healthcare profes-
sionals reported that they were inadequately prepared to
counsel patients [29]. However, in our study the majority
of both physicians and nurses felt confident about their
knowledge regarding smoking cessation interventions.
This is encouraging, since data suggest that healthcare
professionals who felt confident about their knowledge,
counsel their patients to quit smoking more often. An
encouraging finding of this study was the fact that
current smokers were positive towards receiving special-
ized training for smoking cessation, during their career.
However, there was a group of doctors who seem to ig-
nore the harmful properties of smoking and admitted
that they do not recommend smoking cessation in situa-
tions like lung problems (7.5 %), use of contraception
pills (44.8 %), damage in mouth and lips (47.8 %), preg-
nancy (13 %), nervousness and anorexia (58.2 %), and in-
somnia (59.7 %). This could be attributed to possible
knowledge gaps about the destructive effects of smoking
or due to their own smoking behaviors. The latter find-
ing is in line with other studies reporting that many
healthcare professionals smoke in front of their patients
[7, 25, 28] and agree with the statement that smoking is
not as harmful as experts declare [11]. In our study, only
a small group of participants reported smoking in front
of their patients (5.9 % of physicians and 8 % of nurses
respectively), indicating failure to fulfill their function as
role models for their patients and society.
In the context of harmonization of Cypriot legislation
with European directives on smoking, the provisions of
the law “Protection of Health-Tobacco Control” were
applied in 2010. The law specifically prohibits smoking
in recreational areas and in enclosed public places. How-
ever, the main problem observed is the failure to
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practically apply the legislation in most areas, even in
hospitals. Healthcare professionals who are smokers, still
smoke even at the hospital setting. So far additional
measures to ban smoking have not been taken among
healthcare professionals, however the Ministry of Health
will proceed with the preparation of Regulations in an
effort to improve legislation and enhance the efforts for
its implementation [33].
Limitations of the study
One important limitation of the study is the cross-
sectional design that only measures the social phenomenon
at a specific moment in time and we were thus unable to
measure the level of behavioral change concerning smok-
ing habits. Nevertheless, having enough sample size, the
aims of the study could be achieved with a cross-sectional
design. In addition, smoking prevalence among physicians
and nurses is likely to be underestimated, as data were self-
reported. Physicians and nurses are perceived as most
knowledgeable about the devastating effects of smoking;
therefore, they may be prone to self-deception or under-
statement (misclassification bias). However, the anonymity
of the questionnaire supports the possibility of the re-
sponses being true. Furthermore, the sample collection
was limited to NGH and doctors and nurses from other
hospitals in Cyprus did not participate in the study. It is
worth noting that the NGH employs almost half of the
physicians and nurses that work in the public healthcare
sector of Cyprus, and the sample is likely to be representa-
tive; nevertheless, one should be cautious about generaliz-
ing the findings to all Cypriot physicians and nurses.
Conclusions
According to the results of this study, smoking preva-
lence among healthcare professionals was 28.2 % in
Cyprus, reflecting the prevalence of the general popula-
tion. Factors associated with smoking status were age,
gender, marital status and family history of smoking. Re-
garding the attitudes of healthcare professionals towards
counseling patients to quit smoking, the study showed
that their personal smoking behavior affected their
intention to counsel patients to quit smoking. The re-
sults of this study support the need for further training
of healthcare professionals towards smoking cessation
strategies in order to improve their knowledge and con-
sequently their efforts of providing counseling and sup-
port to their patients who wish to quit smoking.
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